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2.  It is entirely wrong in principle to titrate acid-reacting solutions
of metallic salts (zinc salts of aluminophosphoric acid) and to determine
the "free acid" by means of tlie amount of potassium hydrate
required, because many solutions of metallic salts react like acids, but
contain no trace, of free acid.   Copper sulphate, cobalt chloride, nickel
sulphate, etc., are typical in this respect.
3.  None of the fluid portions of silicate cements contained free
phosphoric acid, but phosphoric acid combined with alumina, i.e.
aluminophosphoric acid and their zinc salts.
These complex aluminophosphoric acids and their salts have
entirely different chemical and physiological properties from those of
free phosphoric acid and must not be confused with it. This is the more
important as the alumina, as will be shown later, plays a very important
part in the physiologico-chemical action of these acids.
Yet Kulka, in his determination of the " free acid," entirely over-
looks this alumina and regards the cement fluid as consisting of
" orthophosphoric acid " in which one atom of hydrogen has been
replaced by a base. This view is quite erroneous and unfounded.
Under these conditions it is not surprising that Kulka's " deter-
minations of acidity," in various silicate masses, led him to regard
what are known in practice as highly poisonous cements as " harmless "
and those which are entirely free from danger as<c the most poisonous."
From the experiments of Morgenstern, Kulka and others it was
discovered that the porcelain cements have a far higher resistance to
acids than have ivory357 and the enamel of natural teeth.358
This fact is of special importance inasmuch as it provides the key
to the constitution of the silicate cements. It is also important to
observe that some of these cements possess this high resistance even
before they are fully hardened! This fact also provides means for
studying the course of reactions which occur during the hardening and
in this way excludes a priori a number of hypotheses which will be
mentioned presently.
Critical Examination of various Hypotheses concerning the Course of
Reaction during the Hardening of the Porcelain Cements
Experimental results are available from which it is possible to
learn the course of the chemical reactions which occur in the hardening
of porcelain cements. It is clear that so long as no scientific and well-
founded theory was put forward, these results must remain in the
background. Several of these hypotheses must, however, be aban-
doned, if the high resistance of the half-hardened cement to acids is to
be taken into consideration.
Jung359 was one of the first to endeavour to explain the chemical
changes which result in the hardening of the porcelain cements. He
first assumed that the powders are " chemical compounds of silica,
alumina, lime," etc., but found an " important error " in the com-
position of these cements and was led to conclude thltt* on ifidxlng the